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(71) We, BAYER AKTIENGESELL- 
SCHAFT, Leverkusen, Gennany, a body cor- 
porate organised under the laws of Gennany, 
do hereby declare the invention, for which 
we pray that a patent may be granted to us, 
and the method by which it is to be performed, 
to be particularly described in and by die 
following statement:^ 

The pwresent invention relates to a process 
for continuously producing solutions of di- 
alkali or dialkaline earth metal salts of aromatic 
dihydroxy compounds. 

Aqueous dialfcali salt solutions of aromatic 
dihydroxy compounds are generally produced 
in batches by introducing a weighed quantity 
of tile corresponding dihydroxy compound, 
preferably freed from traces of oxygen before- 
hand by degassing or rinsing with nitrogen, 
into a dilute aqueous alkali hydroxide solu- 
tion. This proces is nonnally carried out in 
stirrer-eqm'pped vessels. The residence time is 
governed by the size of the batch and generally 
amounts to between 60 and 180 minutes for 
batches of from 0.5 to 2 tonne of dihydrcMcy 
compound. 

It is possible in this way to produce dialkali 
salt solutions with a reproducible, narrow toler- 
ance range in regard to solids concentration. 
Difficulties are involved in removing the traces 
of oxygen. Oxygen is undesirable in solutions 
of this kind, because it results in discoloura- 
tion thereof. Discolouration attn"butable to the 
influence of oxygen is often the cause of 
defective colouring in polycarbonates produced 
from solutions of this kind. 
^ The batch production of dialkali salt solu- 
tions IS unsuitable for the production of poly- 
carbonates on a fairly large scale. Dialkali 
salts can only be continuously prepared in a 
cascade of stirrer-equipped vessels at con- 
siderable expense. Panicular difficulties are 
involved in continuously introducing the start- 
ing products and in degassing the solid. 

The object of the invention is to provide a 
simple, reliable method for the continuous pro- 



duction of solutions of dialkali or dialkaline 
earth metal salts of aromatic dihydroxy com- 
pounds. According to the invention^ there is 
provided a process for continuoudy producing 
solutions of dialkali or dialkaline earth metal 50 
salts of aromatic dihydroxy compounds^ 
wherein an aromatic dihydroxy compound is 
sprayed in the form of a melt onto a turbulent 
hquid film of a solution of an alkali or alkaline 
earth metal hydroxide. 55 

The particular advantage of the method 
according to the invention is that the reaction 
times required for dissolving the aromatic di- 
hydroxy compounds are extremely short, 
amounting to less than 1 minute. Since all 60 
the component streams are introduced as 
liquids in the method according to the inven- 
tion, dialkali salt solutions with solids and 
alkali concentrations in a piedetetminable, 
narrow tolerance range are obtained. An un- 65 
expected advantage (rf the method according 
to the invention is the very good colour 
quality of the dialkali salt solutions and of 
the polycarbonates obtamable from ihem. The 
very good colour quality is surprising because 70 
aromatic dihydroxy compoimds show a tend- 
ency to undergo cleavage reactions at elevated 
temperatures, especially in the presence of 
alkali. 

^ In one embodiment of the meAod accord- • 75 
ing to the invention, the liquid fihn is pro- 
duced in a reactor by tangentially introducing 
a component stream of the aqueous alkali 
hydroxide solution, and spraying the molten 
dihydroxy compounds through nozzles, 80 

The particular advantage of this embodi- 
ment of the method according to the invention 
is that it produces a uniform hquid film of 
the aqueous alkali hydroxide sdutioQ onto 
which the molten dihydroxy compound is 85 
sprayed in the form of fine particles. 

In another embodiment of the method 
according to die invention, the mdts of tihe 
dihydroxy compounds are sprayed through a 
.nozzle system into a cylindrical reactor onto, 90 
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and dissolved in, the turbulent liquid film 
m a defined quantity, the reactor being pro- 
vided with cooh'ng systems and the turbulent 
liquid film being produced by tangentiaUy 
a introducmg a defined stream of an aqueotn 
alkali hydroxide solution and a component 
stream of the reaction solution which can 
amount to between 0.5 and 20 times Ae 
aqueous alkali hydroxide solution introduced. 

lU ITie particular advantage of diis embodi- 
ment of die me*od according to the invention 
IS that conversion can be controlled during 
the reacuon, in addition to vrfjich undesirable 
temperatures ranges are avoided. 

15 In order to minimise thermal stressing of 
fte reaction product, the installation is de- 
signed m such a way tiiat, in another embodi- 
ment of the method according to die inven- 

->n V average residence time of the aqueous 

dialkah salt soluuons of die aromatic dihydroxy 
compounds amounts to between about 0.5 to 
20 minutes. 

In anodier embodiment of die metiiod 
according to die invention, virtuaHy any aro- 

25 raatic dihydroxy compounds and mixtures 
tiiereof which, in die form of melts, are 
stab e for at least one minute and whose 
alkali salts have die necessary solubility in 

30 mtlf^ "f^ ^""^ faction. The 
«r J*! 'f. P'T^^raWy used for die produaion 
of dialkah salt solutions of dihydroxx- diarvl- 
alkanes, such as for example, 4,4' - dihydroxy - 
2,2 - diphenylpropane; 4,4' - dihydroxy - 

35 I'l ; ^JPhenylcyclohexane; 4,4' - dihydrow - 
*«"!?e*yl - 2,2 - diphenyipro- 

^'^U- '^^fi'^y, - - tetra- 

cnjoro - 2,2 - diphenylpropane: 4,4' - di- 
hydroxy - 3,3',5,5' - tetfabromo . 2,2 - d - 
40 P'jf^y^Pf^P^*- Sodium hydroxide is piefer- 
sSution ** ^9ioitoas, alkali hydroxide 

In die accompanying drawing: Figure 1 is 
a diagrammatic iflustration of an apparatus for 
45 ^ carrying out die process according to 

^ rSIT^'"'''S?°"- ^'S^ 2 is a se^ion 
on line A — m Figure 1. 

^ The principle outlined above is described 
in more detail in die following widi reference 
to one preferred embodiment of die mediod 
according to die invention. In diis embodimem 

whVK^- "f.*'"* ?''di?g to die invention, 
which IS Illustrated m Figure 1, an aromatic 
dihydroxy compound is melted in an appro- 
pnate vessel 1 and delivered by a pump 2, 
» acting as a metering unit, dirough a hwtcd 
ppe 3 into a reactor 4. The aqueous alkali 
solution, which may optionaHy cobiain special 
additives, is pumped dirough a pipe 6 into 

60 » pmrunit 5 

w The throughflows of die product streams intro- 

of"?hlf.ahfl*'"'™"*'' by means 

of diroughflow meters 7 and 8. 

roi^J^T^ ^ comprises a cj'lindrical con- 
65 n"-f I 10 and 11. The cov« 
11 is beatable. A tubular coil 12, through 



which die heat of solution and reaction is 
dissipated, is installed in die lower part of 
die cylindrical container 9. 

As shown in Figure 2 (which is a section 
on the Ime A— B of Figure 1 ). die upper part 70 
Of the reactor comprises at least two, but 
advantageously several, tangential inlets 13 
dirough which die reaction solution is intro- 
duc^, so diat a liquid fihn 14 is formed. 

The melt of die aromatic dihydroxy com- 75 
pound IS introduced from die vessel 1 diroueh 
a heated pipe 15 into a similarly heated dis^- 
butor chamber 16 and is sprayed diroudi 
die nozzles 17, arranged around die periphery 
of die distributor chamber 16, onto die liquid 80 
film 14 where die dialkaU salt solution is 
spontaneously formed. 

The required develoiMnent of die liquid 
hhn 14 IS obtained by running in die aqueous 
aikaii hydroxide solution dirough die pipe 85 
o, md by introdudng a component stream 
of die reaction solution from die reactor 4, 
Which generally amounts to between 0.5 and 
.20 umes die produa stream from die pipe 6, 
dirough a pump 18 and a pipe 19. A ring 90 
pipe 20 distributes die stream of liquid from 
die pipe 19 tc individual insertion tubes 21 
which are introduced into die reactor dirourii 
the mlets 13. The cross-sections of die inseiC 
tion tubes 21 are of such dimensions tiiat 95 
tee liquid issuing from them produces die 
liquid film 14. 

The dialkali salt solutions is removed from 
the stream of liquid delivered by die pump 
18 by means of regulators 22 and 23 and a 100 
flow meter 25 into a pipe 24 for furdier use. 
_ By virtue of the mediod described above, 
It is possible, despite short reaction times, 
to produce from die melts of aromatic di- 
oydToxy compounds die corersponding aqueous 105 
dialkah salt solutions bodi continuously and 
widi a reproducible solids concentration. In- 
stead of using an alkali hydroxide solution. 
It IS also possible to use an alkaline eardi 
hydroxide solution. In addition, it is possible 110 
to use dus process for die production of 
solvatt? ^*y^"^ compounds in organic 

Example. 

By mtrwlucing a bisphenol melt and a solu- 115 
oon of sodium hydroxide in water, disodium 
bisrtienolate solutions 1 to 7 are continuously 
produced m an apparatus as described widi 
reterence to die accompanying drawings which 
has a volume of 16 litres and a pump recircula- 120 
tion capacity of 900 litres per hour. The 
test parameters are shown in die following 
lawe. For comparison, corresponding di- 
sodium bisphenolatc solutions are prepared in 
batches m an 800 litre capacity vessel. The 125 
following procedure is applied for diis pur- 
pose: a dilute sodium hydroxide is prepared 
by introducing water and 45% by weight 
sodium hydro.xide into a stirrer-equipped 
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An installation for producing a liquid film 
wirh a component stream of the reaction solu- 
tion for carrying out tfie method according 
to the mvention is distinguished by the fact 
5 that at least two insertion tubes 21 are con- 
nected to a ring pipe 20, leading into die 
reactor 4 through inlets 13 and forming an 
angle of Jess than 45^ with the inner wall 
of the reactor. 
10 The particulnr advantage of the installation 
accordmg to the invention is that a uniform 
liquid film can be produced. 

WHAT WE CLAIM IS:— 

1. A process for continuously producing 
15 solutions of dialkali or dialkaline earth metal 

salts of aromatic dihydroxy compounds, 
wherem an aromatic dihydroxy compound is 
spraved in die form of a melt onto a turbulent 
liquid film of a solution of an alkali or alkaline 
20 eardi metal hydroidde. 

2. A process as claimed in daim 1, wherein 
the solution of an alkali or an alkaline eanh 
metal hydroxide is an aqueous solution. 

3. A process as claimed in Qaim 1 or 2, 
25 wherein die liquid film is produced in a reactor 

by tangentially introdudng a stream of the 
solution of an alkali or alkaline eardi metal 
hydroxide and the molten dihydroxy com- 
pound IS sprayed thix)ugh nozzles, 
^."^r ^ process as daimed in any preceding 
Claim, wherein the mdt of the dlhydrow 
compound is sprayed through a nozzle system 
into a cylindrical reactor onto a turbulent 



hquid film m a product stream, the reaaor 
being provided with a cooling system and the is 
turbulent liquid film bein| produced by ^ 
tangentially introducing a stteam of the solu- 
^f^K ^".3^^1o«is/lkaIi metal or alkaline 
earth metal hydroxide and a stream of the 

y.5 and 20 umes die aqueous alkali hydroxide 
solution introduced. 

5. A process as daimed in any preceding 
Claim wherein die average residence time of 

the salt solutions of the aromatic dihydroxy 45 

compounds in the reaaor is between OJ and 
minutes. 

6. A proows as claimed in any precedine 
Claim, wherein the dihydroxy ctinMunds i! 
bisphenol A, 1,1 - bis - (4 - hydroxyphenyl) - 50 
^•dohexane, tetmrnenthyl bis/henol A, Sa- ^ 
chloro bisphenol A or tetrabromo bispl^enol A 

«nh an alkaline 

earth meal hydroxide is a dilute aqueous 
soluuon of sodium hydroxide. ^ 55 

7. An apparatus when used for caiTvin? 
out the process claimed in any piSS 
v^iaim, comprising at least two inserdon tuhM 
ti?Zl?1„ l^^^^S into a reactor 
San Isp^-S ^""^ ""^le of less 60 
than 45» with die waH of the leattw. 

ELKINGTON & FIFE, 
Chartered Patent Agents, 
52—54 Hi^ Holbom House, 
London WCIV 6SH. 
Agents for the Applicants. 
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1454852 COMPLETE SPECIFICATION 

1 SHEET ^^^^ drawing is a reproduction of 
the Original on a reduced scale 




